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WUDYQLãNDYROXKDULFDUXPHQRJUODPLãJR]GQDLQSROMVND
URYND Y]RUþHQLK QD SHKRWQLK VWUHOLãþLK 6ORYHQVNH
YRMVNH VPR åHOHOL XJRWRYLWL SRWHQFLDOQR L]SRVWDYOMHQRVW
UHFHSWRUVNLKRUJDQL]PRY3ENLJDYWOHKRPHQMHQLKSHKRWQLK
VWUHOLãþ QDMGHPR Y SRYHþDQLK YVHEQRVWLK $/ 6$<(*+
3(7.29â(.HWDO3EMHJOHGHQDWRNVLþQRVW
XYUãþHQQDGUXJRPHVWRVH]QDPDQHYDUQLKVQRYL$76'5
]DNDWHUHMHWUHEDVSUHPOMDWLLQQDG]RURYDWLQMLKRYH
YVHEQRVWLYYVHKGHOLKELRFHQR]3ULþXMRþRUD]LVNDYRVPR
RSUDYLOL]QDPHQRPDSRWUGLWLXSRUDEQRVWPDOLKVHVDOFHY
NRW ELRLQGLNDWRUMHY RQHVQDåHQRVWL VSHFL¿þQHJD RNROMD
± SHKRWQLK VWUHOLãþ E XJRWRYLWL DOL SUHKDMD 3E L] WDO Y
UDVWOLQVNDLQåLYDOVNDWNLYDFXJRWRYLWLDOLVRYVHEQRVWL
3EYUDVWOLQVNLKLQåLYDOVNLKWNLYLKSRYHþDQHYSULPHUMDYL]
UHIHUHQþQRORNDFLMRWHUOLWHUDWXUQLPLYUHGQRVWPL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GRFHQLWL
WYHJDQMHNLJD]DPDOHVHVDOFHSRY]URþDSUHKUDQMHYDQMHV
SUHKUDQVNLPLYLUL]REPRþMDSHKRWQLKVWUHOLãþ
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YHþLQRPDGROHWD
XSRUDEOMDOLSUHGYVHPL]VWUHONHNDOLEUDSUHPHUD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3EOHYHOVQEROGH[FHHGHGWKH
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PJNJ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  2VQRYQH ]QDþLOQRVWL SHKRWQLK VWUHOLãþ
6ORYHQVNHYRMVNHLQYVHEQRVWL3EYWOHK
7DEOH%DVLFFKDUDFWHULVWLFVRI WKH6ORYHQLDQ$UP\VKRRWLQJ
UDQJHVDQG3EOHYHOVLQVRLO
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1D SRGODJL RNYLUQH RFHQH R ãWHYLOX L]VWUHONRY
LQ QMLKRYL PDVL ]D OHWR  ]DNOMXþXMHPR GD MH ELOR
VDPR Y WHP OHWX Y WOD SHKRWQLK VWUHOLãþ YQHVHQLK RNROL
 WRQ L]VWUHONRY $QDOL]H 3E Y WOHK SHKRWQLK VWUHOLãþ VR
SRND]DOHGDVRWODREUHPHQMHQDR]WXLQWDPRQHVQDåHQD
V3EVDMSRYSUHþQHYVHEQRVWL]DYHþLQRSHKRWQLKVWUHOLãþ
SUHNRUDþXMHMR NULWLþQR LPLVLMVNR YUHGQRVW NL MR HQDþLPR
] RQHVQDåHQLPL WOHPL SUHJOHGQLFD  SRY]HWR SR $/
6$<(*+3(7.29â(.HWDO
5HIHUHQþQR ORNDFLMR VPR L]EUDOL Y SRGROMX /LQGHN
Y RVUHGQML 6ORYHQLML QD REPRþMX NL QL L]SRVWDYOMHQR
WRYUVWQHPX RQHVQDåHYDQMX /RNDFLMD OHåL  QD QDGPRUVNL
YLãLQL P DSQHQþDVWDPDWLþQD NDPQLQD SD MH SRNULWD
V SOLWYR UHQG]LQR ,]PHUMHQHYVHEQRVWL3E VRELOH YYVHK
WDOQLK Y]RUFLK SRG ]DNRQVNR GRORþHQLPL YUHGQRVWPL
WUDYQLãND WOD PJNJ  ±  FP PJNJ 
±FPJR]GQDWODPJNJ±FPPJ
NJ±FP8UO56ãW.RWGRSROQLORHQH
VDPHUHIHUHQþQHORNDFLMHVPRYþODQHNYNOMXþLOL UH]XOWDWH
ãWHYLOQLK GUXJLK UD]LVNDY L] SULPHUOMLYLK REPRþLM +NUDWL
VPR QDSUDYLOL  SULPHUMDYR PHG RVUHGQMLP REPRþMHP
VWUHOLãþ LQ QMLKRYLP URERP VOHGQML SRQD]DUMD  QHNDNãQR
UHIHUHQþQRREPRþMH
9]RUþHQMHWDOGHåHYQLNRYUDVWOLQLQPDOLKVHVDOFHY
 6DPSOLQJ RI VRLO HDUWKZRUPV SODQWV DQG VPDOO
PDPPDOV
9]RUþHQMH WDO MH SRWHNDOR  RG PDMD GR VHSWHPEUD
 Y VNODGX ] PHWRGR Y]RUþHQMD WDO DNUHGLWLUDQR SUL
6ORYHQVNLDNUHGLWDFLMLUHJãW/3NLMHKNUDWLYVNODGX
V SUHGSLVDQLPL VWDQGDUGL ,62',6  Y RNYLUX
3UDYLOQLNDRREUDWRYDOQHPPRQLWRULQJXSULYQRVXQHYDUQLK
VQRYL LQ UDVWOLQVNLK KUDQLO Y WOD 8U O 56 ãW 
9]RUþQDPHVWDVRELODHQDNRPHUQRUD]SRUHMHQDSRREPRþMX
SHKRWQLK VWUHOLãþ LQ VLFHU WDNR GD VRELOD ]DMHWD  QDMEROM
RQHVQDåHQD REPRþMD ]DãþLWQL QDVLSL LQ WXGL UD]PHURPD
QDMPDQMREUHPHQMHQHSRYUãLQHVWUHOLãþUREQLSUHGHOL]D
SRGUREQRVWLJOHM$/6$<(*+3(7.29â(.HWDO
1D SHKRWQLK VWUHOLãþLK VPR VHVWDYOMHQH Y]RUFH WUDY
GHWHOMLQ]HOLY]RUþLOLYREGREMXRGPDMDGRVHSWHPEUD
YQHSRVUHGQLEOLåLQLY]RUþQLKPHVW]DDQDOL]RWDO3UDYLORPD
VPRRGY]HOLY]RUFHQDG]HPQLKGHORYWUDYGHWHOMLQ]HOL
NL VR SUHUDãþDOH ]DãþLWQH QDVLSH  LQ  Y]RUFH Y UREQLK
REPRþMLKSRVDPH]QLKSHKRWQLKVWUHOLãþJOHMVOLNR
1D REPRþMX SRVDPH]QHJD SHKRWQHJD VWUHOLãþD VPR
L]EUDOLãWLULY]RUFHWDOFP[FP[FPJORELQH
L]NDWHULKVPRURþQRVSLQFHWRSRELUDOLGHåHYQLNHLQMLK
]GUXåLOLYVNXSHQY]RUHFGRRVHENRY'HåHYQLNH
VPR Y]RUþLOL LVWRþDVQR NRW PDOH VHVDOFH 9 ODERUDWRULMX
VPRMLKVSUDOL]GHVWLOLUDQRYRGRMLKSUDYLORPDYVDMGQL
ªVWUDGDOL© Y KODGLOQLNX LQ MLK YHþNUDW VSUDOL ] GHVWLOLUDQR
YRGRGDELRGVWUDQLOLL]ORþNH1DWRVPRMLKGRNHPLMVNLK
DQDOL]]DPU]QLOL9Y]RUFLKGHåHYQLNRYVPR LGHQWL¿FLUDOL
QDVOHGQMHYUVWHQMLYVNLGHåHYQLN$SRUUHFWRGHDFDOLJLQRVD
URåQDWLGHåHYQLN$SRUUHFWRGHDURVHDVPUGHþLGHåHYQLN
(LVHQLD IHWLGD UMDYL GHåHYQLN /XPEULFXV FDVWDQHXV
UGHþL GHåHYQLN /XPEULFXV UXEHOOXV LQPOHþQL GHåHYQLN
2FWRODVLRQW\UWDHXP
0DOHVHVDOFHVPRORYLOLVSDVWPLNLVPRMLKQDVWDYLOL
QDREPRþMXSHKRWQLKVWUHOLãþR]LURPDQDQMLKRYHPREUREMX
Y MHVHQL  SUHJOHGQLFD  3DVWL VPR QDVWDYLOL Y
SRSROGDQVNHPþDVXQDPHVWLKNMHUMHELODYHþMDYHUMHWQRVW
GD ERPR XORYLOL SRVDPH]QH RVHENH Y RNROLFL OXNHQM QD
SHKRWQLKVWUHOLãþLKLQREJUPLKWHUSDGOLKGUHYHVLKREUREX
VWUHOLãþ3DVWLVPRSUHYHULOLQDVOHGQMLGDQ]JRGDM]MXWUDM
3UDYLORPDVPRQDYVDNRVWUHOLãþHQDVWDYLOLSDVWL8ORYLOL
VPRQDVOHGQMHYUVWHJR]GQRURYNR6RUH[DUDQHXVSROMVNR
URYNR&URFLGXUD OHXFRGRQ UXPHQRJUORPLã$SRGHPXV
ÀDYLFROOLV LQ WUDYQLãNR YROXKDULFR 0LFURWXV DJUHVWLV
LQ VLFHU QDNOMXþQR R]  JOHGH QD  QMLKRYR SRMDYOMDQMH QD
SRVDPH]QHP SHKRWQHP VWUHOLãþX 9 ODERUDWRULMX VPR
SRVDPH]QHRVHENHVWHKWDOLMLKL]PHULOLLQMLPGRORþLOLVSRO
9SUHJOHGQLFLSULND]XMHPRSRGDWNHRYHOLNRVWL LQPDVL
UD]OLþQLKYUVWPDOLKVHVDOFHYNLVPRMLKXMHOLQDSHKRWQLK
VWUHOLãþLK3RGDWNHQDYHGHQHYSUHJOHGQLFLVPRXSRUDELOL
]DL]UDþXQNYRFLHQWDWYHJDQMD]DPDOHVHVDOFH
.HPLMVNHDQDOL]H
&KHPLFDODQDO\VHV
2GY]HWHWDOQHY]RUFHVPRSULSUDYLOLSRSUHGSLVDQHP
PHGQDURGQHPVWDQGDUGX,626YHåHY]RUFHWDOVPR
SRVXãLOLQDWHPSHUDWXULGR&KRPRJHQL]LUDOLLQSUHVHMDOL
VNR]LSODVWLþQRVLWRYHOLNRVWLSRUPP=GUXåHQLY]RUHF
WUDY GHWHOM LQ ]HOLãþ VPR VXãLOL Y VXãLOQLNX SUL R& GR
NRQVWDQWHWHåH$QDOL]LUDOLVPRQHRSUDQHUDVWOLQVNHY]RUFH
WDNR GD VPR ]DMHOL FHORWQR RQHVQDåHQMH V 3E NL VR PX
SRWHQFLDOQRL]SRVWDYOMHQLUHFHSWRUVNLRUJDQL]PL3RVXãHQL
6OLND     2EPRþMD ]QRWUDM SHKRWQLK VWUHOLãþ RVUHGQML
GHOSHKRWQHJDVWUHOLãþD%Dþ]]DãþLWQLPLQDVLSLLQUREQLP
REPRþMHP
)LJXUH    $UHDVZLWKLQ VKRRWLQJ UDQJHV FHQWUDO SDUW
RI WKH VKRRWLQJ UDQJH %DþZLWK EDFNVWRS EHUPV DQG LWV
HGJHV
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L]WDOSUHN 
UDVWOLQVNL PDWHULDO LQ åLYDOVND WNLYD VPR KRPRJHQL]LUDOL
] YLVRNRIUHNYHQþQLP POLQþNRP V NHUDPLþQLP QRåHP
%FKL0L[HU%1DWRVPRYVHREUDYQDYDQHY]RUFH
UD]NURMLOL YPLNURYDORYQLQDSUDYL 0LOHVWRQH(WKRV3OXV
PDVDY]RUFDRNROLJUHDJHQWPOXOWUDþLVWH+12
] GRGDWNRP.0Q27PD[  R& LQ Y QMLK L]PHULOL
YVHEQRVWL 3E Y ] PHWRGR LQGXNWLYQR VNORSOMHQH SOD]PH
] PDVQRVSHNWURPHWULþQR GHWHNFLMR ,&306 +HZOHW
3DFNDUG Y ODERUDWRULMX (5,&R 9HOHQMH 8SRUDELOL VPR
VWDQGDUGQH UHIHUHQþQH PDWHULDOH ]D UDVWOLQH ,$($
 7UDFH DQG PLQRU HOHPHQWV LQ /LFKHQV WOD 1,67
6500RQWDQD6RLO LQåLYDOVND WNLYD,$($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6WDWLVWLþQHDQDOL]H
6WDWLVWLFDODQDO\VHV
9VH VWDWLVWLþQH DQDOL]H VPR RSUDYLOL V SRPRþMR
SURJUDPVNHJD SDNHWD 6WDWLVWLFD IRU :LQGRZV 
67$762)7.RWVWDWLVWLþQR]QDþLOQHVPRSULY]HOL
UH]XOWDWH þH MH ELOD YHOLNRVW VWDWLVWLþQHJD WYHJDQMD S
  =D Y]RUFH Y NDWHULK VR ELOH YVHEQRVWL 3E SRG
PHMR GRORþOMLYRVWL DQDOLWVNH PHWRGH   PJNJ
VPR SUL L]UDþXQX XSRãWHYDOL SRORYLþQR YUHGQRVW PHMH
GRORþOMLYRVWL9VHEQRVWL3EYåLYDOVNLKLQUDVWOLQVNLKWNLYLK
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'ROåLQDLQWHåDPDOLKVHVDOFHYXORYOMHQLKQDSHKRWQLKVWUHOLãþLK
7DEOH/HQJWKDQGZHLJKWRIVPDOOPDPPDOVVDPSOHGDWVKRRWLQJUDQJHV
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6( 0H 0LQ 0D[
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J
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0LFURWXV DJUHVWLV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
GROåLQDWHOHVD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
5XPHQRJUODPLã$SRGHPXVIODYLFROOLV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7UDYQLãNDYROXKDULFD0LFURWXVDJUHVWLV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3ROMVNDURYND&URFLGXUDOHXFRGRQ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 
*R]GQDURYND6RUH[DUDQHXV     
            =ERUQLN JR]GDUVWYD LQ OHVDUVWYD
LPDMR ORJDULWHPVNR SRUD]GHOLWHY ]DWR VPR ]D VWDWLVWLþQH
SULPHUMDYH XSRUDELOL QHSDUDPHWULþQH VWDWLVWLþQH PHWRGH
5D]OLNHYYVHEQRVWLK3EYY]RUFLKWUDYGHWHOMLQ]HOL
R]LURPDYPDOLKVHVDOFLKY]RUþHQLKQDUD]OLþQLKSHKRWQLK
VWUHOLãþLK VPR XJRWDYOMDOL ] XSRUDER .UXVNDO:DOOLV
$129$WHVW.HUVRELOHUD]OLNHVWDWLVWLþQRQH]QDþLOQHVPR
Y]RUFH V SRVDPH]QLK SHKRWQLK VWUHOLãþ ]GUXåLOL Y VNXSHQ
Y]RUHF=XSRUDER0DQQ:KLWQH\8 WHVW VPRXJRWDYOMDOL
UD]OLNH Y YVHEQRVWLK 3E Y UDVWOLQVNLK Y]RUFLK R] MHWULK
PDOLKVHVDOFHY]QRWUDMSHKRWQLKVWUHOLãþRVUHGQMHREPRþMH
URE6RRGYLVQRVWPHGYVHEQRVWMR3EYWOHKLQY]GUXåHQHP
Y]RUFX UDVWOLQ VPR WHVWLUDOL ] L]UDþXQRP 6SHDUPDQRYHJD
NRUHODFLMVNHJD NRH¿FLHQWD UDQJRY 5 = XSRUDER W WHVWD
]D RGYLVQH Y]RUFH VPR SUHL]NXVLOL DOL VH YVHEQRVWL 3E Y
PLãLFDK LQ MHWULK LVWH YUVWH PDOLK VHVDOFHY VWDWLVWLþQR
]QDþLOQRUD]OLNXMHMR
,]UDþXQRFHQHWYHJDQMD
5LVNDVVHVVPHQWFDOFXODWLRQ
2FHQR WYHJDQMD ]D L]EUDQH UHFHSWRUVNH RUJDQL]PH
NL MR SRGDMD NYRFLHQW WYHJDQMD +4+D]DUG 4XRWLHQW
VPR SRGDOL QD SRGODJL GQHYQHJD VSUHMHPD NRYLQ (',
HVWLPDWHGGDLO\LQWDNHSUHNKUDQH(',IL]UDåHQRYPJ
NJ(',MHL]UDþXQDQJOHGHQDL]PHUMHQHYVHEQRVWLNRYLQY
SUHKUDQVNLKYLULK&LFRQFHQWUDWLRQRIFRQWDPLQDQWLQIRRG
W\SHLPJNJNROLþLQRKUDQHNLMR]DXåLMHRVHEHN,5L
LQJHVWLRQ UDWH NJGD\ ELRGRVWRSQRVW HOHPHQWD 5$)L
UHODWLYH DEVRUSWLRQ UDWH LQ SRYSUHþQR WHåR RUJDQL]PD
%:ERG\ZHLJKWL]UDåHQRYNJSRY]HWRSR%(11(7HW
DO.$8)0$1HWDO
(',I Ȉ&L,5L5$)L%:
+4 MH NYRFLHQW NL VH L]UDþXQD NRW FHORWHQ GQHYQL
VSUHMHP NRYLQ SUHN KUDQH I GHOMHQ V 7', GRSXVWHQ
GQHYQL YQRV ]D SRVDPH]QR NRYLQR NL JD HQDþLPR ]
/2$(/ORZHVWREVHUYHGDGYHUVHHIIHFWOHYHODOLQDMQLåMD
NRQFHQWUDFLMD NRYLQH SUL NDWHUL MH åH RSD]HQ XþLQHN QD
L]EUDQL RUJDQL]HP 6$03/(  235(6.2  687(5

5H]XOWDWLLQGLVNXVLMD
5HVXOWVDQGGLVFXVVLRQ
6SUHMHP3EL]WDOYUDVWOLQVNDWNLYD
%LRDFFXPXODWLRQRI3ELQSODQWV
9HþLQD3EYWOHKMHUDVWOLQDPQHGRVWRSQDSUDYLORPD
UDVWOLQHVSUHMPHMRPDQMNRWFHORWQHJD3EL]WDO6SUHMHP
WHJD HOHPHQWD Y UDVWOLQH MH PRþQR RGYLVHQ RG FHORWQH
YVHEQRVWL3EYWOHKRGQMHJRYHNHPLMVNHREOLNHSURFHVRY
YUL]RVIHULNRUHQLQVNLL]ORþNLPLNURELRORãNDDNWLYQRVWLQ
WDOQLKODVWQRVWL1MHJRYRPRELOQRVWLQSRVOHGLþQRRNROMVNR
WYHJDQMH SRYHþXMHMR NLVOL S+ QL]ND YVHEQRVW RUJDQVNLK
VSRMLQ YHOLNH NROLþLQD SDGDYLQ LQ QL]ND SRGWDOQLFD 9
NRUHQLQLVHYHåHQDL]PHQOMLYDPHVWDYFHOLþQLKVWHQDK3E
MHVODERPRELOHQHOHPHQWLQJDYHþLQDRVWDQHYNRUHQLQDK
OHVHJDSUHQHVHNSRJDQMNRP=HORSRPHPEHQMHWXGL
YQRV3ESUHNOLVWQLKSRYUãLQSULQHNDWHULKUDVWOLQDKOLãDML
PDKRYL LWG LPD YHþLQD 3E Y UDVWOLQVNLK WNLYLK L]YRU Y
]UDþQLGHSR]LFLML.$%$7$3(1',$6&$2HWDO
+$5',621HWDO52%,1621HWDO
3(5$/7$9,'($HWDO
1DL]EUDQLKY]RUþQLKPHVWLKVPRRGY]HOLVHVWDYOMHQ
Y]RUHF WUDY GHWHOM LQ ]HOLãþ ] QDPHQRP XJRWRYLWL DOL VR
YVHEQRVWL3EYUDVWOLQVNLKY]RUFLKY]RUþHQLKQDREPRþMX
SHKRWQLK VWUHOLãþ SRYHþDQH LQ RGYLVQH RG YVHEQRVWL 3E
Y WOHK 8JRWRYLOL VPR GD VH YVHEQRVWL 3E Y UDVWOLQVNLK
Y]RUFLK SRYHþXMHMR JOHGH QD  YVHEQRVW WHJD HOHPHQWD Y
WOHK VDM REVWDMD PRþQD SR]LWLYQD NRUHODFLMD PHG REHPD
SDUDPHWURPDQ 5 LQS 
9 SUHJOHGQLFL  SULND]XMHPR L]PHUMHQH YVHEQRVWL
3EYUDVWOLQVNLKY]RUFLKYPJNJVXKHVQRYLY]RUþHQLK
QD SRVDPH]QLK SHKRWQLK VWUHOLãþLK LQ MLK SULPHUMDPR ]
PDNVLPDOQR GRYROMHQR YVHEQRVWMR 3E 0'. NL MR ]D
NUPRGRORþDVORYHQVND]DNRQRGDMD8UO56ãW
,]PHUMHQHYVHEQRVWL3EYRGDQDOL]LUDQLKY]RUFLK
SUHNRUDþXMHMR 0'. YUHGQRVW NL MR ]D NUPR SUHGSLVXMH
VORYHQVND ]DNRQRGDMD 8U O 56 ãW  9VHEQRVWL
3EVPRKNUDWLSULPHUMDOL WXGLVSRGDWNLNLVR]QDþLOQL]D
VYHWRYQRSRYSUHþMHNMHUSRYSUHþQHYVHEQRVWL3EOHåLMRY
LQWHUYDOXRGPJNJGRPJNJWUDYHRGPJ
NJ GR PJNJ GHWHOMD .$%$7$3(1',$6
R]LURPDYLQWHUYDOXRGPJNJGRPJNJUDVWOLQH
52%,1621 HW DO  8SRãWHYDMH ãH OLWHUDWXUQH
SRGDWNH SULPHUMDYR VPR RSUDYLOL ] ]JRUQMR PHMR ]D
GHWHOMRVRELOHSRYHþDQHYVHEQRVWL3EL]PHUMHQHYYHþNRW
YVHKDQDOL]LUDQLKY]RUFHYýHSRYSUHþQRYVHEQRVW3E
]DVNXSQLY]RUHFSHKRWQLKVWUHOLãþLQSULSDGDMRþRPHGLDQR
0H PJNJSULPHUMDPR] L]PHUMHQR
YVHEQRVWMR Y Y]RUFX ] UHIHUHQþQH ORNDFLMH PJNJ
ODKNR XJRWRYLPR GD VWD YUHGQRVWL NUDW R]LURPD 
NUDWYHþMLYSULPHUMDYL]UHIHUHQþQRORNDFLMR=ODVWLYHOLND
YVHEQRVW 3E  PJNJ ± YHþ NRW NUDW SUHNRUDþHQD
YUHGQRVW0'.MHELODGRORþHQDYUDVWOLQVNHPY]RUFXQD
SHKRWQHPVWUHOLãþX&UQJUREYEOLåLQLUREDVWUHOLãþD6OHGQMH
RSR]DUMD QD ]QDþLOQR WRþNRYQR RQHVQDåHQMH VWUHOLãþ
R]LURPDQDSUHWHNORGROJRWUDMQRXSRUDERSHKRWQLKVWUHOLãþ
WXGLQDYHþMLSRYUãLQLNRWMHWUHQXWQRYXSRUDEL
1DSUDYLOLVPRSURVWRUVNRSULPHUMDYR]QRWUDMSHKRWQLK
VWUHOLãþ VOLND  'RND]DOL VPR GD VR YVHEQRVWL 3E Y
VHVWDYOMHQHPY]RUFXWUDYGHWHOMLQ]HOLUDVWRþLKQHSRVUHGQR
QDSHKRWQLKVWUHOLãþLKQ Ɨ PJNJ0H 
PJNJPLQ PJNJ LQPD[ PJNJYLVRNR
]QDþLOQRYHþMHRGYVHEQRVWL3EQ Ɨ PJNJ
+4 (',I7',
$O6D\HJK3HWNRYãHN67RPH'3RNRUQ\%2FHQDWYHJDQMD]DUDGLSUHKRGDVYLQFD3EL]WDOSUHN 
0H PJNJPLQ PJNJLQPD[ PJNJ
YY]RUFLK]UREDSHKRWQLKVWUHOLãþ0DQQ:KLWQH\8WHVW
= LQS âH]ODVWLMHWDUD]OLNDSRXGDUMHQD
þHSULPHUMDPRYVHEQRVWL3EYY]RUFLK]]DãþLWQLKQDVLSRY
VWLVWLPL]UREDVWUHOLãþ0DQQ:KLWQH\8WHVW= LQ
S 

8SRãWHYDMH GHMVWYR GD REVWDMD PRþQD SR]LWLYQD
NRUHODFLMDPHGYVHEQRVWMR3EYWOHKLQY]RUFLKWUDYGHWHOM
WHU ]HOLãþ LQ GD VR L]PHUMHQH YVHEQRVWL 3E Y UDVWOLQVNLK
Y]RUFLKQDREPRþMXSHKRWQLK VWUHOLãþ VWDWLVWLþQR]QDþLOQR
YHþMHRGL]PHUMHQLKQDUREXVWUHOLãþD]DNOMXþXMHPRGDVR
SHKRWQDVWUHOLãþDYLUSRYHþDQLKYVHEQRVWL3EYUDVWOLQVNLK
Y]RUFLK
3UHJOHGQLFD9VHEQRVWL3EPJNJVVYVHVWDYOMHQHPY]RUFXWUDYGHWHOMLQ]HOLãþY]RUþHQLKQDSHKRWQLKVWUHOLãþLK
7DEOH3EOHYHOVPJNJGZLQFRPSRVLWHVDPSOHVRIJUDVVHVFORYHUVDQGKHUEVVDPSOHGDWVKRRWLQJUDQJHV
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0DþNRYHF URESHKRWQHJDVWUHOLãþD  
0$ý.29(& Ɨ PJNJ0H PJNJ
3HþRYQLN REPRþMHSHKRWQHJDVWUHOLãþD  
3HþRYQLN ]DãþLWQLQDVLS  
3HþRYQLN ]DãþLWQLQDVLS  
3HþRYQLN ]DãþLWQLQDVLS  
3HþRYQLN ]DãþLWQLQDVLS  
3HþRYQLN URESHKRWQHJDVWUHOLãþD  
3(ý291,. Ɨ PJNJ0H PJNJ
3RþHN REPRþMHSHKRWQHJDVWUHOLãþD  
3RþHN URESHKRWQHJDVWUHOLãþD  
32ý(. Ɨ PJNJ0H PJNJ
            =ERUQLN JR]GDUVWYD LQ OHVDUVWYD
6SUHMHP3EYåLYDOVNDWNLYD
$FFXPXODWLRQRI3ELQDQLPDOWLVVXHV
D6SUHMHP3EYGHåHYQLNH
'HåHYQLNH VPR Y UD]LVNDYL XSRUDELOL NRW ND]DOFH
RQHVQDåHQRVWL WDO SHKRWQLK VWUHOLãþ V 3E LQ ]D SULGRELWHY
SRGDWNRY ]D L]UDþXQ RFHQH WYHJDQMD ]D UHFHSWRUVNH
RUJDQL]PH NL VH ] QMLPL SUHKUDQMXMHMR UXPHQRJUODPLã
SROMVND LQ JR]GQD URYND 9 SUHJOHGQLFL  SULND]XMHPR
YVHEQRVWL 3E Y GHåHYQLNLK SHKRWQLK VWUHOLãþ LQ UD]PHUMH
JOHGHQDUHIHUHQþQRYUHGQRVWPJNJ

3RYSUHþQD YVHEQRVW  PJNJ R] LQWHUYDO
L]PHUMHQLK YVHEQRVWL 3E  ±  PJNJ ]D SHKRWQD
VWUHOLãþD VWDELVWYHQRYHþMDRG L]PHUMHQLKYVHEQRVWL3EY
GHåHYQLNLKL]WDOYXUEDQHPRNROMXY]KRGQH)UDQFLMH
PJNJ6&+(,)/(5HWDOLQSULPHUOMLYD]
YVHEQRVWMR3EYWOHK]REPRþMD6WHOOHQERFKY-$IULNL
PJNJ GR PJNJ2PHQMHQR REPRþMH MH ELOR VLFHU
L]EUDQR NRW UHIHUHQþQD ORNDFLMD ]D ODERUDWRULMVNL SRVNXV
YHQGDUGRPQHYDMRGDVRELOLGHåHYQLNLVWHJDREPRþMDåH
L]SRVWDYOMHQLSRYHþDQLPYVHEQRVWLP3E9ODERUDWRULMVNHP
SRVNXVX VR QDWR XSRUDELOL V VYLQFHP NRQWDPLQLUDQH
GHåHYQLNH PJNJ  LQ GRND]DOL SUHQRV3E L]
GHåHYQLNRYQDURYNH5(,1(&.(HWDO3RYSUHþQD
YVHEQRVW 3E ]D SHKRWQD VWUHOLãþD MH SULPHUOMLYD WXGL ]
35,0(5-$9$=$âý,71,1$6,352%3(+271,+675(/,âý
0DQ:KLWQH\8WHVW] LQS 
0HGLDQ

0LQ0D[
]QDVLS URE









3
E
P
J
NJ

6OLND3ULPHUMDYDYVHEQRVWL3EY]GUXåHQHPY]RUFXWUDYGHWHOMLQ]HOLãþY]RUþHQLKQD]DãþLWQLKQDVLSLKLQREUREX
SHKRWQLKVWUHOLãþ
)LJXUH&RPSDULVRQEHWZHHQ3EOHYHOVLQFRPSRVLWHVDPSOHVRIJUDVVHVFORYHUVDQGKHUEVVDPSOHGDWEDFNVWRS
EHUPVDQGDWWKHLUHGJHV
3UHJOHGQLFD9VHEQRVW3EPJNJVYHåHVQRYLYGHåHYQLNLKY]RUþHQLKQDSHKRWQLKVWUHOLãþLK
7DEOH3EOHYHOVLQHDUWKZRUPVPJNJVDPSOHGDWVKRRWLQJUDQJHV
5D]PHUMHPHGYVHEQRVWMR3EYGHåHYQLNLKY]RUþHQLKQDSRVDPH]QLKSHKRWQLKVWUHOLãþLKLQYVHEQRVWMR3EYGHåHYQLNLK
]UHIHUHQþQHORNDFLMH$ULWPHWLþQDVUHGLQD]RGNORQRP]DXSDQMDLQPHGLDQR
5DWLREHWZHHQ3EOHYHOVLQHDUWKZRUPVVDPSOHGDWVHOHFWHGVKRRWLQJUDQJHDQG3EOHYHOLQHDUWKZRUPVIURPUHIHUHQFH
ORFDWLRQ$ULWKPHWLFPHDQZLWKFRQ¿GHQFH OLPLW DQG PHGLDQ YDOXH
$SDþH %Dþ %ORãNDSROLFD &UQJURE 0DþNRYHF 3RþHN
3E      
3EUHIHUHQFD      
6NXSDM 0H 
$O6D\HJK3HWNRYãHN67RPH'3RNRUQ\%2FHQDWYHJDQMD]DUDGLSUHKRGDVYLQFD3EL]WDOSUHN 
RQHVQDåHQRORNDFLMRQD1L]R]HPVNHPNMHUVRUD]LVNRYDOL
YQRV3E Y WNLYD þUQRUHSHJD NOMXQDþD /LPRVD OLPRVD Ɨ
  PJNJPLQ   PJNJ LQPD[   PJ
522'%(5*(1   ./2.  9$1 '(5 +287 
8SRãWHYDMHOLWHUDWXUQHSRGDWNHLQSULPHUMDYR]UHIHUHQþQR
ORNDFLMRSUHJOHGQLFDODKNR]DNOMXþLPRGDGHåHYQLNLL]
WDOSHKRWQLKVWUHOLãþYVHEXMHMRSRYHþDQHYVHEQRVWL3E
E6SUHMHP3EYWNLYDPDOLKVHVDOFHY
9 PLãLFDK LQ MHWULK L]EUDQLK PDOLK VHVDOFHY VPR
L]PHULOL YVHEQRVWL 3E LQ MLK SULPHUMDOL V NULWLþQLPL
NRQFHQWUDFLMDPL7RVRYVHEQRVWL3EYWNLYLKRUJDQL]PRY
SULNDWHULKVHSRNDåHYSOLYQDQMLKRYR]GUDYVWYHQRVWDQMH
LQUD]PQRåHYDOQLSRWHQFLDO3RXJRWRYLWYDK0$VR
NULWLþQHNRQFHQWUDFLMH3E]DVHVDOFHPHGLQPJNJVXKH
VQRYLMHWHUR]LURPDRGGRPJNJVYHåHWHåHMHWHU3R
QHNDWHULKGUXJLKDYWRUMLK/(:,6HWDOVRPHMH]D
NULWLþQHYVHEQRVWLQHNROLNRGUXJDþQHQDSULPHUYVHEQRVWL
!PJNJREUDYQDYDPRNRWSRYHþDQHYVHEQRVWL3E!
PJNJSDNRWSRWHQFLDOQRNULWLþQH]D VHVDOFH.HU]D
PDOHVHVDOFHQHSRURþDMRRNULWLþQLKNRQFHQWUDFLMDK]D3E
:,-1+29(1HWDOVPRL]PHUMHQHYVHEQRVWL3E
SULPHUMDOL V SUHMRPHQMHQLPLYUHGQRVWPL 0$1D
VOLNLSRGDMDPRYVHEQRVWL3EYPLãLFDKLQMHWULKWUDYQLãNH
YROXKDULFHLQUXPHQRJUOHPLãL9VHSULND]DQHYVHEQRVWL3E
YMHWULKLQPLãLFDKPDOLKVHVDOFHYVRSUHUDþXQDQHQDVYHåR
VQRY
3RWHQFLDOQRNULWLþQRYVHEQRVW]D3EMHSUHNRUDþHYDO
OH HQ Y]RUHF LQ VLFHU MH ELOD L]PHUMHQD YVHEQRVW 3E Y
MHWULKWUDYQLãNHYROXKDULFHXORYOMHQHQD]DãþLWQHPQDVLSX
QD SHKRWQHP VWUHOLãþX $SDþH  PJNJ YVH GUXJH
YVHEQRVWL3EYMHWULKVRELOHQLåMH1DMYHþMHYVHEQRVWL3E
YMHWULKLQPLãLFDKVRELOHL]PHUMHQHYRVHENLKNLVPRMLK
XORYLOLQHSRVUHGQRQDSHKRWQLKVWUHOLãþLKPLãLFHWUDYQLãNL
YROXKDULFL ]$SDþ  PJNJ LQ 3RþND  PJNJ
WHU SROMVND URYND ]$SDþ  PJNJ MHWUD WUDYQLãNH
YROXKDULFH]$SDþPJNJLQ%ORãNHSROLFHPJ
NJ LQPJNJ9QDGDOMHYDQMXSULND]XMHPRSRGDWNH
]DYVDSHKRWQDVWUHOLãþDVNXSDMLQMLKSULPHUMDPRVSRGDWNL
]UHIHUHQþQHORNDFLMHLQ]GUXJLPLUD]LVNDYDPL
6OLND 3ULPHUMDYDYVHEQRVWL3EYMHWULKR]PLãLFDKWUDYQLãNHYROXKDULFHLQUXPHQRJUOHPLãL]UD]OLþQLKORNDFLM
)LJXUH&RPSDULVRQRI3EOHYHOVLQOLYHUDQGPXVFOHVRI0LFURWXVDJUHVWLVDQG$SRGHPXVÀDYLFROOLV IURP GLIIHUHQW
ORFDWLRQV
75$91,â.$92/8+$5,&$0LFURWLVDJUHVWLVMHWUDOLYHU
.UXVNDO:DOOLV$129$+ LQS 
0HGLDQ

0LQ0D[
%ORãNDSROLFD 0DþNRYHF 3RþHN &UQJURE $SDþH /LQGHN
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75$91,â.$92/8+$5,&$0LFURWLVDJUHVWLVPLãLFDPXVFOHV
.UXVNDO:DOOLV$129$+ LQS 
0HGLDQ

0LQ0D[
%ORãNDSROLFD 0DþNRYHF 3RþHN &UQJURE $SDþH /LQGHN
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580(12*5/$0,â$SRGHPXVIODYLFROOLVMHWUDOLYHU
.UXVNDO:$OOLV$129$+ LQS 
0HGLDQ

0LQ0D[
%ORãNDSROLFD %Dþ 0DþNRYHF 3RþHN $SDþH
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580(12*5/$0,â$SRGHPLVIODYLFROOLVPLãLFDPXVFOHV
.UXVNDO:DOOLV$129$+ 
0HGLDQ

0LQ0D[
%ORãNDSROLFD %Dþ 0DþNRYHF 3RþHN $SDþH
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            =ERUQLN JR]GDUVWYD LQ OHVDUVWYD

9VHEQRVWL 3E GRORþHQH Y QDãL UD]LVNDYL VR Y
SULPHUMDYL ] QHNDWHULPL GUXJLPL UD]LVNDYDPL JOHM
SUHJOHGQLFL  LQ  ELVWYHQR QLåMH SULPHUOMLYH VR OH
YVHEQRVWL3EYWNLYLKWUDYQLãNLKYROXKDULFSUHJOHGQLFD
9SULþXMRþL UD]LVNDYL VPRQDMYHþMHYVHEQRVWL3E L]PHULOL
Y WNLYLK WUDYQLãNH YROXKDULFH LQ SROMVNH URYNH 6OHGQMH
MHELORSULþDNRYDQR VDM VPRRVHENHRPHQMHQLKYUVWXMHOL
QHSRVUHGQRQDSHKRWQLKVWUHOLãþLKPHGWHPNRUXPHQRJUOD
PLãLQJR]GQDURYNDåLYLWDSUHGYVHPYJR]GQHPUREXRE
UREX VWUHOLãþ NL MH ELVWYHQRPDQM REUHPHQMHQ V 3E $/
6$<(*+ 3(7.29â(. HW DO  =D URYNH LPDPR
Y QDãL UD]LVNDYL OH RPHMHQR ãWHYLOR SRGDWNRY SR GYD ]D
SROMVNRR]LURPDJR]GQRURYNR=QDþLOQRMHGDMHSRYSUHþQD
YVHEQRVW]DSROMVNLURYNLVNRUDMNUDWYHþMDNRW]DJR]GQL
URYNLNLVPRMXYQDVSURWMXVSROMVNLPLURYNDPLXMHOLQD
UREX VWUHOLãþD3RXGDULWL YHOMD WXGL L]UHGQRYDULDELOQRVW Y
L]PHUMHQLK YVHEQRVWLK 3E YVHEQRVWL VR VH VSUHPLQMDOH
WXGL]DGYDUHGDYHOLNRVWL7DNRYHOLNHUD]OLNHVRQDMYHUMHWQHMH
SRVOHGLFDWRþNRYQHRQHVQDåHQRVWLQDSHKRWQLKVWUHOLãþLK
=QDPHQRPXJRWRYLWLDOLSHKRWQDVWUHOLãþDYSOLYDMR
QD SRYHþDQH YVHEQRVWL 3E Y WNLYLK PDOLK VHVDOFHY NL
WDP åLYLMR VPR QDSUDYLOL  VWDWLVWLþQR SULPHUMDYR PHG
YVHEQRVWMR 3E Y MHWULK WUDYQLãNLK YROXKDULFDK XORYOMHQLK
QD REPRþMX SHKRWQLK VWUHOLãþ LQ PHG RVHENL LVWH YUVWH
NL VR ELOL XORYOMHQL RE UREX VWUHOLãþ 8JRWRYLOL VPR GD
VR YVHEQRVWL 3E Y MHWULK WUDYQLãNLK YROXKDULF V SHKRWQLK
VWUHOLãþQ Ɨ PJNJ0H PJNJPLQ 
PJNJLQPD[ PJNJVWDWLVWLþQR]QDþLOQRS 
YHþMHRGL]PHUMHQLKYVHEQRVWL3EYMHWULKYROXKDULF
Q    Ɨ   PJNJ0H  PJNJPLQ   
PJNJLQPD[ PJNJNLVRåLYHOHQDUREXSHKRWQLK
VWUHOLãþ3RYSUHþQDYVHEQRVW3EYMHWULKUXPHQRJUOLKPLãLK
QDSHKRWQLKVWUHOLãþLKQ Ɨ PJNJ0H 
3UHJOHGQLFD9VHEQRVW3EPJNJYMHWULKLQPLãLFDKPDOLKVHVDOFHYL]GUXåLQHPLãL
7DEOH3EOHYHOVPJNJLQOLYHUDQGPXVFOHVRIVPDOOPDPPDOVIURPI0XULGDH
YUVWD
VSHFLHV
WNLYR
WLVVXH
YVHEQRVW3E
3EOHYHOV
RSRPEH
QRWHV
UHIHUHQFD
UHIHUHQFH
GUXåLQDPLãLI0XULGDH
MHWUD
OLYHU

±
RQHVQDåHQR
SHKRWQDVWUHOLãþD6/2
SULþXMRþDUD]LVNDYD
PLãLFD
PXVFOHV

±
RQHVQDåHQR
SHKRWQDVWUHOLãþD6/2
MHWUD
OLYHU

±
QHRQHVQDåHQR
/LQGHN
UXPHQRJUODPLã
$SRGHPXVIODYLFROOLV
PLãLFD
PXVFOHV

±
QHRQHVQDåHQR
/LQGHN
MHWUD
OLYHU

±
±
±
±
RQHVQDåHQRREPRþMH
UHIHUHQþQHORNDFLMH
GRNPRGRQHVQDåHQH
ORNDFLMH
/(9(1*22'+(6.(

MHWUD
OLYHU ±
UHGXFLUDQDDNWLYQRVWNUYQHJD
HQFLPD$/$'
%(<(5 HWDO
EHORQRJDPLã
3HURP\VFXVOHXFRSXV
MHWUD
OLYHU
±
±
VWUHOLãþH
UHIHUHQþQDORNDFLMD
67$16/(<526&2(

KLãQDPLã
0XVPXVFXOXV
MHWUD
OLYHU 
 JHQHWVNHSRãNRGEH
HPLVLMHSURPHWD
,(5$', HWDO
YUVWDEHORQRJH PLãL
3HURP\VFXVPDQLFXODWXV
MHWUD
OLYHU 
 VSUHPHPEHOHGYLF
LQGXVWULMVNRRQHVQDåHYDQMH
.,66(%(57+ HWDO
YUVWDEHORQRJH PLãL
3HURP\VFXVVSS
MHWUD
OLYHU 
 YRMDãNLSROLJRQY='$ /(:,6HWDO
$ULWPHWLþQD VUHGLQD ]RGNORQL ]DXSDQMDPLQLPDOQD LQPDNVLPDOQDYUHGQRVW YRNOHSDMX 2EMDYOMHQRQD VXKR WHåR
YSULND]DQLSUHJOHGQLFLMHSUHUDþXQDQRQDVYHåRWHåR1DMPDQMãDYUHGQRVWNLMHSRYH]DQD]XþLQNRPQDRUJDQL]HP
3RYSUHþQD YUHGQRVW MH L]UDþXQDQD QD SRGODJL QHNDWHULK YVHEQRVWL NL VR SRG PHMR GRORþOMLYRVWL DQDOLWVNH PHWRGH
XSRãWHYDOLVPRSRORYLFRVSRGQMHPHMHGRORþOMLYRVWL
$ULWKPHWLFPHDQVZLWKFRQ¿GHQFH OLPLWV ZLWK PLQLPDO DQG PD[LPDO YDOXHV LQ URXQG EUDFNHWV 3XEOLVKHGDVGU\ZHLJKW
FRQYHUWHG WRZHWZHLJKW6PDOOHVW FRQFHQWUDWLRQDVVRFLDWHGZLWK HIIHFW $YHUDJH YDOXH LQFOXGHV VRPHXQGHWHFWDEOH
UHVXOWVWKDWZHUHDVVLJQHGDFRQFHQWUDWLRQRIRQHKDOIRIWKHPLQLPXPGHWHFWLRQOLPLW
$O6D\HJK3HWNRYãHN67RPH'3RNRUQ\%2FHQDWYHJDQMD]DUDGLSUHKRGDVYLQFD3EL]WDOSUHN 
PJNJPLQ PJNJLQPD[ PJNJMHVLFHU
YHþMDRGSRYSUHþQHYVHEQRVWL3ENLVPRMRGRORþLOLYLVWL
YUVWL QD REPRþMX UHIHUHQþQH ORNDFLMH Q    Ɨ    
PJNJ YHQGDU VWDWLVWLþQH DQDOL]H QLVPRQDSUDYLOL ]DUDGL
SUHPDMKQHJDY]RUFDQDUHIHUHQþQLORNDFLML
1DSRGODJLUH]XOWDWRYQDSUDYOMHQHVWDWLVWLþQHDQDOL]H
LQ SULPHUMDYH ] GUXJLPL UD]LVNDYDPL XJRWDYOMDPR GD VR
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REVWDMDSRWHQFLDOQRWYHJDQMH]DRNROMHR]LURPDUHFHSWRUVNH
RUJDQL]PH9  Y]RUFLK WUDY GHWHOM LQ ]HOLãþ VR ELOH
YVHEQRVWLYHþMHRGGRYROMHQHYVHEQRVWL]DXSRUDERYNUPQH
QDPHQH 7YHJDQMH ]D UHFHSWRUVNH RUJDQL]PH WUDYQLãND
YROXKDULFD UXPHQRJUOD PLã SROMVND LQ JR]GQD URYND
VPR XJRWDYOMDOL QD SRGODJL L]UDþXQD NYRFLHQWD WYHJDQMD
+4 NL XSRãWHYD QDþLQ SUHKUDQMHYDQMD UHFHSWRUVNLK
RUJDQL]PRY7YHJDQMHREVWDMD]DWUDYQLãNHYROXKDULFHNLEL
VHSUHKUDQMHYDOH]]HORRQHVQDåHQLPLUDVWOLQDPL3E!
PJNJ1DSRGODJLSUHGVWDYOMHQLKUH]XOWDWRYXJRWDYOMDPR
GD SHKRWQD VWUHOLãþD ODKNR SRPHQLMR HNRORãNR WYHJDQMH
]D RUJDQL]PH NOMXE WHPX GD VH SRWHQFLDOQL YSOLY NL JD
SRHQRVWDYOMHQRHQDþLPR]L]PHUMHQLPLYVHEQRVWPLNRYLQY
UDVWOLQVNLKLQåLYDOVNLKWNLYLKUD]PHURPDKLWUR]PDQMãXMH
]RGGDOMHQRVWMRRG]DãþLWQLKQDVLSRY

6XPPDU\
6HOHFWHGVKRRWLQJUDQJHVXVHGE\WKH6ORYHQLDQ$UP\
$SDþH%Dþ%ORãNDSROLFD&UQJURE0DþNRYHF3RþHN
ZHUHDQDO\VHGLQ WKHSUHVHQWVWXG\ZLWK WKHDLPWRVWXG\
WKHWUDQVIHURI3EIURPVRLORIVKRRWLQJUDQJHVWRWKHIRRG
FKDLQVRI UHFHSWRURUJDQLVP3E OHYHOVZHUHPHDVXUHG LQ
WLVVXHV RI VPDOOPDPPDOV 0LFURWXV DJUHVWLV$SRGHPXV
ÀDYLFROOLV 6RUH[ DUDQHXV &URFLGXUD OHXFRGRQLQKDELWLQJ
VKRRWLQJ UDQJHV DQG WKHLU GLHW FRPSRVLWH VDPSOHV RI
JUDVVHV FORYHUV DQG KHUEV HDUWKZRUPV LQ DGGLWLRQ 3E
OHYHOVZHUHFRPSDUHGZLWKUHIHUHQFHORFDWLRQ/LQGHNDQG
OLWHUDWXUHYDOXHV
:H HVWDEOLVKHG WKDW 3E OHYHOV LQ SODQWV LQFUHDVHG
UHJDUGLQJ 3E OHYHOV LQ VRLO VLQFH KLJKO\ VLJQL¿FDQW
FRUUHODWLRQ EHWZHHQ WKHVH SDUDPHWHUV ZDV GHWHUPLQHG
7KHPHDVXUHG3EOHYHOVLQFRPSRVLWHVDPSOHVRIJUDVVHV
FORYHUVDQGKHUEVH[FHHGHGWKHSHUPLWWHGYDOXHLQ6ORYHQLD
LQ  RI   DQDO\VHG VDPSOHV PRUHRYHU WKH LQFUHDVHG
YDOXHVZHUHPHDVXUHGLQDWOHDVWRIDOOSODQWVDPSOHV
FRQVLGHULQJ OLWHUDWXUH YDOXHV IRU XQSROOXWHG DUHDV0HDQ
DQGPHGLDQYDOXHVIRUDOOVKRRWLQJUDQJHV0H
 PJNJDUHHLWKHUWLPHVRUWLPHVKLJKHUWKDQ
UHIHUHQFH YDOXH  PJNJ UHVSHFWLYHO\ %HWZHHQ WKH
VHOHFWHG VKRRWLQJ UDQJHV QR VLJQL¿FDQW GLIIHUHQFHV ZHUH
GHWHUPLQHG WKHUHIRUH WKH VKRRWLQJ UDQJHV ZHUH SROOHG
WRJHWKHUDQGWKHVWDWLVWLFDODQDO\VHVZLWKLQWKHVHVKRRWLQJ
UDQJHV ZHUH SHUIRUPHG :H FRPSDUHG WKH VKRRWLQJ
UDQJHV¶ FHQWUDO SDUWV LQFOXGLQJ EDFNVWRS EHUPV ZKLFK
DUHH[WUHPHO\SROOXWHGZLWK3EDQGWKHLUHGJHVZKLFKDUH
VLJQL¿FDQWO\ OHVV ORDGHG ZLWK 3E 3E OHYHOV LQ FRPSRVLWH
VDPSOHRI JUDVVHV FORYHUV DQGKHUEV VDPSOHG LQ FHQWUDO
SDUWRI WKHVKRRWLQJUDQJHVQ Ɨ PJNJ0H
 PJNJPLQ PJNJDQGPD[ PJNJ
ZHUHVLJQL¿FDQWO\ KLJKHU LQ FRPSDULVRQ ZLWK WKHLU HGJHV Q
 Ɨ PJNJ0H PJNJPLQ PJNJ
LQPD[ PJNJ0DQQ:KLWQH\8WHVW= S
  +RZHYHU GLIIHUHQFHZDV HVSHFLDOO\ VLJQL¿FDQW
LIZHFRPSDUHGWKHVXUURXQGLQJEDFNVWRSEHUPVZLWKWKH
VKRRWLQJUDQJHV¶HGJHV0DQQ:KLWQH\8WHVW= 
S 2QWKHEDVLVRIWKHIDFWWKDWWKHUHLVDVWURQJ
FRUUHODWLRQ EHWZHHQ 3E OHYHOV LQ VRLO DQG LQ SODQWV DQG
WKDWOHYHOVRI3ELQSODQWVVDPSOHGLQFHQWUDOSDUWVRIWKH
VKRRWLQJUDQJHVDUHVLJQL¿FDQWO\ KLJKHU LQ FRPSDULVRQ ZLWK
3EOHYHOVLQSODQWVVDPSOHGDWWKHLUHGJHVZHHVWDEOLVKHG
WKDWVKRRWLQJUDQJHVDUHURXWHRI3EH[SRVXUHIRUJUDVVHV
FORYHUVDQGKHUEV
(DUWKZRUPV ZHUH XVHG DV ELRLQGLFDWRUV RI PHWDO
SROOXWHG VRLO RI WKH VKRRWLQJ UDQJHV DV ZHOO DV IRU WKH
FDOFXODWLRQ RI HFRORJLFDO ULVN DVVHVVPHQW IRU UHFHSWRU
RUJDQLVPVIHHGLQJRQHDUWKZRUPV$SRGHPXVÀDYLFROOLV
6RUH[ DUDQHXV &URFLGXUD OHXFRGRQ 0HDQ YDOXH 
PJNJ DQG LQWHUYDO RI PHDVXUHG 3E OHYHOV  ± 
PJNJ DUH VLJQL¿FDQWO\ KLJKHU LQ FRPSDULVRQ ZLWK 3E
OHYHOVLQHDUWKZRUPVIURPPRGHUDWHO\SROOXWHGXUEDQDUHDV
RI (DVWHUQ )UDQFH    PJNJ DQG FRPSDUDEOH
WR:HVWHUQ &DSH 6RXWK$IULFD ZKHUH HDUWKZRUPVZHUH
H[SRVHG WR3ESROOXWLRQPJNJ WRPJNJDQG
SROOXWHGVLWHLQ1HWKHUODQGVƗ PJNJPLQ 
PJNJDQGPD[ PJNJUHVSHFWLYHO\$FFRUGLQJWR
WKHOLWHUDWXUHYDOXHVDQGWKHYDOXHIURPUHIHUHQFHORFDWLRQ
PJNJZHGHWHUPLQHGWKDW3EOHYHOVLQHDUWKZRUPV
ZHUHHOHYDWHG
7KHPHDVXUHG3EOHYHOVLQOLYHUVRIVPDOOPDPPDOV
LQKDELWLQJWKHVKRRWLQJUDQJHVZHUHFRPSDUHGZLWKFULWLFDO
FRQFHQWUDWLRQ IRUPDPPDOV2QO\RQH VDPSOHV H[FHHGHG
WKLVYDOXH3EOHYHOLQOLYHURI0LFURWXVDJUHVWLVVDPSOHG
DWEDFNVWRSEHUPVDW$SDþH±PJNJWKHUHVWRIWKH
VDPSOHVZHUHEHORZFULWLFDOFRQFHQWUDWLRQ,QJHQHUDOWKH
KLJKHVW3EOHYHOVZHUHPHDVXUHGLQOLYHUVDQGPXVFOHVRI
LQGLYLGXDOVVDPSOHGLQFHQWUDOSDUWVRIWKHVKRRWLQJUDQJHV
PXVFOHV0LFURWXVDJUHVWLVIURP$SDþHPJNJDQG
3RþHNPJNJDQG&URFLGXUDOHXFRGRQIURP$SDþH
PJNJ OLYHU0LFURWXV DJUHVWLV IURP$SDþH 
PJNJDQG%ORãNDSROLFD PJNJPJNJ ,Q
WKH SUHVHQW VWXG\ WKH KLJKHVW 3E OHYHOV ZHUH PHDVXUHG
LQ0LFURWXV DJUHVWLV DQG&URFLGXUD OHXFRGRQ 7KLV ZDV
H[SHFWHGVLQFH0LFURWXVDJUHVWLVDQG&URFLGXUDOHXFRGRQ
$O6D\HJK3HWNRYãHN67RPH'3RNRUQ\%2FHQDWYHJDQMD]DUDGLSUHKRGDVYLQFD3EL]WDOSUHN 
ZHUH VDPSOHG DW VKRRWLQJ UDQJHV ZKLOH $SRGHPXV
ÀDYLFROOLV DQG 6RUH[ DUDQHXV OLYH LQ IRUHVW DQG  ZHUH
VDPSOHG DW WKH VKRRWLQJ UDQJHV¶ HGJHV ZKLFK DUH OHVV
ORDGHGZLWK3E3EOHYHOVLQWLVVXHVRIVPDOOPDPPDOVLQ
WKHSUHVHQWVWXG\DUHVLJQL¿FDQWO\ ORZHU LQ FRPSDULVRQ ZLWK
VRPHRWKHUVKRRWLQJUDQJHVDQGSROOXWHGDUHDVFRPSDUDEOH
DUHRQO\WKHPHDVXUHG3EOHYHOVLQ0LFURWXVDJUHVWLV6LQFH
RQO\IHZVKUHZVZHUHVDPSOHGDWWKHVKRRWLQJUDQJHVWKH
VWDWLVWLFDODQDO\VLVZDVQRWSHUIRUPHGKRZHYHU3EOHYHOV
IRU&URFLGXUDOHXFRGRQLVDOPRVWWZLFHDVKLJKDVWKH3E
OHYHOVRI6RUH[DUDQHXVZKLFKZHUHVDPSOHGRQWKHHGJHV
RIWKH$SDþHVKRRWLQJUDQJH,WVKRXOGEHHPSKDVL]HGWKDW
D ODUJH YDULDELOLW\ RI WKH PHDVXUHG 3E ZDV HVWDEOLVKHG
7KH UHDVRQ IRU VXFK ODUJH GLIIHUHQFHV  SUREDEO\ OLHV LQ
WKHKHWHURJHQHRXVFRQWDPLQDWLRQSDWWHUQVDW WKHVKRRWLQJ
UDQJHVSUHVHQFHRI³KRWVSRWV´
6LQFH WKH GLIIHUHQFHV EHWZHHQ 3E OHYHOV LQ OLYHUV
RIVPDOOPDPPDOVVDPSOHGDWGLIIHUHQWVKRRWLQJUDQJHV
ZHUHQRWVLJQL¿FDQW ZH SROOHG DOO VDPSOHV ,Q DGGLWLRQ WKH
VWDWLVWLFDODQDO\VLVEHWZHHQVKRRWLQJDUHDVDQGWKHLUHGJHV
0LFURWXVDJUHVWLVZDVSHUIRUPHG,WZDVGHWHUPLQHGWKDW
PHDQ3EOHYHOLQOLYHUVRI0LFURWXVDJUHVWLVQ Ɨ 
PJNJ0H PJNJPLQ PJNJLQPD[
  PJNJ VDPSOHG LQ FHQWUDO SDUWV RI WKH VKRRWLQJ
UDQJHVZHUHVLJQL¿FDQWO\ KLJKHU S   LQ FRPSDULVRQ
ZLWKPHDQ3EOHYHO LQOLYHUVRI0LFURWXVDJUHVWLV Q 
Ɨ PJNJ0H PJNJPLQ PJNJLQ
PD[ PJNJ VDPSOHGDW WKHLUHGJHV ,QDGGLWLRQ
WKH SUHOLPLQDU\ ULVN FDOFXODWLRQ ZDV SHUIRUPHG IRU
VHOHFWHG UHFHSWRUV IHHGLQJRQGLHW IURPVKRRWLQJ UDQJHV
,QULVNFDOFXODWLRQZHIRUHFDVWWKDWRILQJHVWHG3E
LV ELRDFFHVVLEOH DQG WKDW LQWDNH RI 3E LV RQO\ZLWK IRRG
HYHQWXDO LQWDNH ZLWK ZDWHU DQG VRLO LV QRW WDNHQ LQWR
FRQVLGHUDWLRQ1HDUWKHOLPLWYDOXHZDV+4IRU0LFURWXV
DJUHVWLVZKLFKIHHGVRQJUDVVHVFORYHUVDQGKHUEVWKDWDUH
SDUWLFXODUO\ORDGHGZLWK3E3E!PJNJ'DLO\LQWDNH
ZDVWKHKLJKHVWIRU&URFLGXUDOHXFRGRQDURXQGPJNJ
SHUERG\ZHLJKW LIZHDVVXPHWKDW&URFLGXUD OHXFRGRQ
IHHGVH[FOXVLYHO\RQHDUWKZRUPV
2QWKHEDVLVRIWKHSUHVHQWUHVXOWVZHEHOLHYHWKDW
VKRRWLQJUDQJHVFRXOGSRVHDQHOHYDWHGULVNIRUWKHVHOHFWHG
UHFHSWRURUJDQLVPV0LFURWXVDJUHVWLVGXHWRWKHWUDQVIHU
RI 3E IURP VRLO WR SODQWV DQG HDUWKZRUPV DOWKRXJK 3E
FRQFHQWUDWLRQV UHODWLYHO\TXLFNO\GHFUHDVHGZLWKGLVWDQFH
IURPWKHDUHDVVXUURXQGLQJEDFNVWRSEHUPVZKHUHWKHVRLO
LVSDUWLFXODUO\ORDGHGZLWK3E
=DKYDOD
$FNQRZOHGJHPHQWV
5D]LVNDYDMHELODQDSUDYOMHQDYRNYLUXSURMHNWD³3HKRWQD
VWUHOLãþDNRWGHMDYQLNWYHJDQMD]DRNROMHVSRXGDUNRPQDHNRORãNL
VDQDFLMLSHKRWQHJDVWUHOLãþDQDYRMDãNHPSROLJRQX3RþHN0
´YRNYLUX&53Ä=QDQMH]DYDUQRVWLQPLU± ´NL
JDMHSUHN-DYQHDJHQFLMH]DUD]LVNRYDOQRGHMDYQRVW¿QDQFLUDOR
0LQLVWUVWYR]DREUDPER5HSXEOLNH6ORYHQLMH2EWHMSULORåQRVWL
VH ]DKYDOMXMHPR PDJ 0DUMDQL 7URQWHOM NL MH NRW YVHELQVND
VSUHPOMHYDOND RPHQMHQHJD SURMHNWD SULVSHYDOD N QMHJRYHPX
XVSHãQHPX]DNOMXþNX,VNUHQRVH]DKYDOMXMHPRWXGLSULSDGQLNRP
6ORYHQVNH YRMVNH LQ ãH SRVHEHM RGJRYRUQLP ]D XSUDYOMDQMH V
SRVDPH]QLPL SHKRWQLPL VWUHOLãþL $OELQX .QDIHOMFX 'XãDQX
/DKDMQHUMX -DQH]X ýDGHåX ' 3HFPDQX $QWRQX âWXUEHMX
-RVLSX -HOXãLþX LQ ,YDQX%XNVOX9VH NHPLMVNH DQDOL]H VR ELOH
QDSUDYOMHQH Y ODERUDWRULMX (5,&R 9HOHQMH YUVWQR DQDOL]R
GHåHYQLNRY MH RSUDYLOD GU 1DWDãD .RSXãDU NDUWL SD L]GHODOD
,GD-HOHQNR+YDOD WXGLYVHPVRGHODYFHPNL VRVRGHORYDOLSUL
Y]RUþHQMX LQãHSRVHEHM6WDQHWX9DQRYãNX0DUNR9LGHPãNX
%RULVX-DNRSXLQ,GL-HOHQNR
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